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Abstract(
Mergers%an%ffect Bhe%xtent, %robability, Yand %payoffs%f%oordinated %n-%

teraction among firms in an industry. % urrent analyses of coordinated effects%
typically provide little quantification of these effects and instead typically rely%
on arguments based on the number of firms, Herfindahl Index, ability to detect%
and punish deviations, ease of entry, and maverick firms.%Ve offer an approach%
for quantifying%he magnitude%f%he potential%ost-merger%ains%rom incre-%
mental %xplicit%ollusion %y %ubsets %t %irms%n %he %post-merger industry. %I %
the incremental%ayoffs%o post-merger%ollusion%re small (large),%hen%oor-%
dinated%ffects%re%ess (more)%f% concern.%0ur%pproach%lso%llows%ne t0%
identify which post-merger cartels create the greatest concern and to quantify%
the%ffects %% ost-merger %ollusion %n%onsumer %urplus. % The%pproach %an %
incorporate divestitures and the evaluation of entry, should it occur, as well as%
quality improvements and cost savings resulting from the merger.%We illustrate%
the implementation and value of this approach with applications to Arch-Coal-

and Hospital-Corporation.%

*The%iews%xpressed Yarehose %1% he %authors%nd %o %ot Yhecessarily %eflect he Wiews %ot %he %
Federal Trade Commission or its individual Commissioners.%

f Although%his research%ontinued%vhile Marx%vas%n leave%rom%uke%Aniversity%nd %erving%
as Chief%conomist at the%ederal % ommunications & ommission, %he%Kriews%xpressed%re those%{%
the authors and do not necessarily reflect the views of the Federal Communications Commission, its%
staff, or Commissioners.%



1( Introduction(

Mergers%end %0 %reate%ncremental Yopportunities%or %oordinated %behavior. % This%
is%ecognized%s% concern%n%ection2 of%he%Horizontal Blerger %xuidelinesAHMG %
or%uidelines) %f%he Federal W rade % ommission (FTC)%ndDepartment%f%ustice%
(DoJ).! The Guidelines point to a need to understand the incremental incentives for,%
and %ayoffs%rom, %oordinated Ybehavior%as % %onsequence%of% Ymerger. % They %lso %
point to a need to understand the incremental expected deadweight loss created from%
a merger as a result of increased opportunities for coordinated behavior, and perhaps%
more%elevant #rom %he %perspective%of%ocial Ypolicy, %he%extent %o %which % Ymerger %
diminishes consumer surplus through the increased opportunities for coordinated in-%
teraction.%

In an industry, at any time, any given subset of firms may be involved in a partic-%
ular degree of coordinated interaction, ranging from static non-cooperative behavior%
to, at the other extreme, explicit collusion, where the subset of firms essentially func-%
tion%s%ne%orporateJ%entity.?” The%oordinated %interaction%etween%any %ubset %f%
firms%may %depend %n %he%oordinated %interaction %f%ther %ubsets %f%irms, %where %
these subsets of firms may overlap.%I'he probability of a particular configuration of%
coordinated interactions will depend on features of the firms, industry, and market,%
some of which will be observable and others that will not be.%Finally, there will be%
payoffs for each firm associated with any given configuration of coordinated interac-%
tions among firms in an industry.%Vith these three components—the configurations%
of coordinated interaction, probability of each configuration, and the payoff to each%
firm%nd %he%ndustry %rom%ach%onfiguration—conceptually, %xpected %ayoffs %an %
be calculated for each firm and the industry.%deally, one would do these calculations%
for both the pre-merger and post-merger market, %vhere the contrast would provide%
the impact of the merger with regard to coordinated effects.%

Current Ymerger%nalysis%f%oordinated %ffects%ends %o %o cus%on Yquestions %Buch %
as:%Vill the merger cause the Herfindahl index to rise substantially?%Vill the merger%
absorb a “maverick” firm or otherwise negatively affect a “maverick” firm?%WVill the%
merger%allow %onspirators %o %etect %deviations %y Yother Y%eonspirators Ymore%asily ? %

Will punishment of deviators be easier or more effective?%

Thttp://www.usdoj.gov/atr /public/guidelines /horiz_book/hmg1.html.
2This latter polar extreme is equivalent to a merger among the subset of firms.
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Although the Herfindahl index is easy to calculate, the change in the Herfindahl%
from%re-merger%opost-merger%sYmerely %uggestive %ot %otential Yincremental %oor-%
dinated %ffects%ssues. %Since%here is no%ccepted Wefinition, %mpirical or%therwise, %
for a “maverick” firm,® the second question is largely ambiguous.%The last two ques-%
tions, although rooted in the Folk Theorem and the repeated game literature, result%
in%dinner party” stories,* where%ualitative%onclusions%uch%s%fewer%irms%mnalke%
coordinated interaction more likely” are the norm.%

Coordinated effects analysis could benefit from further development of a system-%
atic framework that provides quantifiable content and foundations for predicting post-%
merger conduct.%n this paper, we begin from a premise that firms respond to incen-%
tives. %Payoffs drive behavior.%f the payoff from taking the action is small, firms are%
unlikely to incur costs to seek a way to undertake the action.%lowever, if the payoff %
to%n%ction%sAarge, irms%re%ikely %o incur%osts%o%eek % way %o %ndertake%he%
action.%f the payoff to a given coordinated interaction is large, then firms will have%
an incentive to seek ways to achieve it.%'rom this perspective, quantifying payoffs to%
possible configurations of coordinated interaction is important.%

However, the extent of coordinated interaction can have a large range even among%
a given subset of firms.%The firms may be highly competitive, or they may recognize%
their mutual interdependence but take no steps beyond the recognition, or they may%
take actions that have the intent to signal to one another some aspect of coordination,%
or they may engage in explicit discussions to suppress rivalry.7d'he infinite number of%
possibilities implies a potentially infinite number of payoff calculations.%

We propose a relatively simple set of calculations be conducted as a regular part%
of%ny%merger%nalysis, “aamely%he%alculation %f%he % ost-merger %payoffs %o %ully %
explicit %eollusion %y Yall %potential Tsubsets Yot %he Ysemaining %irms %n %he %industry. %
Because some lesser kind of coordinated interaction is possible, the proposed analysis%
produces a bound on the effect of coordination.%Il'hese are a relatively simple set of%
calculations%ecause much of%he groundwork for doing them has already been laid%

through unilateral effects analysis.%

3For example, it is unclear how one would formulate a statistical test for the null hypothesis that%
a given firm was a “maverick.” One aspect of a “maverick” is clear — if not part of the merger, their%
participation in post-merger coordinated interaction will be relatively low.%t is important to note%
that the explicit mention of mavericks in the HMG implies an explicit recognition that all-inclusive%
explicit collusion is far from the leading concern regarding post-merger coordinated interaction.%
4See Baker (2002).%
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Standard unilateral effects analyses with regard to mergers investigate, in a static%
context, the impact of the proposed decrease in industry size on interfirm interaction.%
As stated in the Guidelines,””

A%nerger%may %liminish %ompetition%ven %%t %oes Yot lead %0 %n-%
creased likelihood of successful coordinated interaction, because merging%
firms may find it%rofitable to alter their behavior unilaterally following%

the acquisition by elevating price and suppressing output.%

At first glance, it might appear that unilateral effects analyses would be distinct%
from coordinated effects analyses by construction.%An analysis conducted in a static%
context, controlling for the likelihood of successful coordination, might seem unsuited %
to address questions of coordination.%However, unilateral effect analyses investigate%
the impact on pricing of the reduction in the number of market participants from n.to%
n—1.%This is the nature of a merger.%A merger constitutes explicit collusion between%
two firms, where the terms of the collusion are contractible.%n this light, unilateral%
effects analyses can be viewed as addressing the impact on pricing when two firms,%
who%vere%cting%s%on-cooperative%ivals, %engage % %ontractually-binding %xplicit %
collusion.%n other words, standard unilateral effects analyses are an investigation of%
a polar extreme of%oordinated effects.7%Nothing prevents these analyses from being%
extended in a number of directions.%A unilateral effects analysis that investigates a%
change from n.to n.— 1(can be extended to investigate a change from n.— 1(to n.— 2.%
Furthermore, the analysis can address each of the possible ways of going from n.— 1
to n.— 2.%n general, the analysis can be extended to look at a change from n.— 1(to%
n.— k.where 2(< k.< n.— 1.7%

We%ropose% three-stepYprocess. % irst, %elect %n %ppropriate model %ot %ompe-%
tition. % This%might %be%uantity lompetition, Wifferentiated %products %price%ompeti-%
tion,%idder competition within an auction of procurement, or some other model of%
competition%hat%ncorporates%he%alient %eatures%f%. given%ndustry.%Second, %it%
and /or%alibrate%he%nodel %0%he %re-merger %market %nd %elevant eatures %f %he %
pre-merger Y%irms, %uch%s%heir %market %hares. %Third, %Avithin %he %itted %and /or %al-%

SHMG at Section 2.2.%

6 There%an%e%xceptions. %In%A rch- Coal- the proposed Ymerger %vas %eoupled %with%%proposed %
divestiture, thus the proposed merger left the number of firms in the industry unchanged.%

TOf course, kce=(n —1(is the all-inclusive cartel.%
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ibrated competitive framework,%alculate the%ffect%f the merger and the effects%f%
various post-merger explicit collusion scenarios.%

Our approach does not displace any existing analysis.%Rather, it is an incremental%
augmentation%o%xisting%analyses. % Nevertheless, %he%ncremental %gain %0 %merger %
analysis%rom%his%pproach %o%uantifying%oordinated %ffects AsY%potentially large.%
The%nalysis%ean %be %ased %0 %puantify %he %payoff %o %ll %narket %participants %rom %
incremental %xplicit %ollusion Ybetween %any %pair, Y%or %any %ubset, %of%emaining %irms %
in the industry. %These%ayoff calculations may%eveal %hat %ncremental %oordinated %
interaction%s% significant%oncern, %r%hey Ymay %eveal %hat %here As At tle%oncern, %
or they may reveal that incremental coordinated interaction is a significant concern%
between a specific subset of firms.%

Although the proposed analysis does not offer a direct implication for the probabil-%
ity of a specific configuration of coordinated interactions, no current analysis provides%
any direct quantifiable insight in this regard.%owever, by quantifying the incremen-%
tal payoff to any subsequent collusion, and assuming the probability of such collusion%
is increasing in the incremental payoff, our analysis can augment existing analyses by%
offering indirect qualitative probability assessments.%

The%aper%roceeds%s%ollows. %Section%2 sets%he%proposed %analysisAvithin %he %
Guidelines.%8ection 3 describes how this proposed analysis could have been applied%

in two past merger cases.%ection 4 concludes.%

2( The(Proposed(Analysis(and(the(Guidelines(

The MG %reatment %f%oordinated %ffects %ocuses %n %he%apacity %f% merger %o%
increase%oordination %y %irms%hat %emain %n %he %elevant %narket %vith %espect %0 %
price, quality, or other dimensions of competition.%ection 2.0 of the HMG observes%
that%|c]oordinated interaction%s%omprised of%ctions%y% group of%irms%hat are%
profitable%or%ach%{%hem %nly%s% result%{%he%ccommodating%eactions%f%he%
others.” ¥ Successful %oordination %equires%reaching %erms%f%oordination %hat %re %
profitable to the firms involved.”%

The Guidelines’ analysis of possible future coordination, and the increased prof-%

itability it may generate, focuses chiefly on the presence or absence of industry con-%

SHMG, at Section 2.1.
91d.



ditions%hat %vould %acilitate%he %ompletion %{%he%hree %asks % the%ormulation%{%
a%onsensus, %he%etection % %leviations %rom %he %onsensus, Yand %he %punishment %
of %heaters% that%re%ecessary %o %uccessful %oordination.!*” To%his%nd, %he AJ.S. %
antitrust agencies “not only assess whether the market conditions for viable coordi-%
nation are present, but also ascertain specifically whether and how the merger would%
affect market conditions to make successful coordination after the merger significantly %
more likely.” "' The assessment of post-merger performance outcomes “includes an as-%
sessment %f%vhether% merger%s%ikely %o %oster% set%f%ommonY%ncentives%among%
remaining rivals, as well as to foster their ability to coordinate successfully on price,%
output, or other dimensions of competition.” 2%

Like the HMG, our analysis is concerned with the incentives of firms in the relevant%
market, but with a somewhat greater emphasis.%ur approach focuses greater atten-%
tion on how a proposed merger affects the perceptions of the industry participants of%
their%ost-merger%rofitability %nd %how % erceptions %t %reater %t Aesser %profitability %
affect their incentives to strive to solve the tasks (consensus building, detection, and%
punishment) that must be accomplished for coordination to succeed.%ur approach%
assumes %hat %rms%vill %ry Yharder %o%olve %he %oordination %asks%s %he %perceived %

positive impact on profitability increases.%

3( Analyses(with(Applications(to(Past(Cases(

Two significant coordinated effects cases are Arch-Coal-and Hospital-Corporation. We%
illustrate our approach to quantifying coordinated effects within the context of these%
two cases.%n both cases, our approach involves extending unilateral effects analysis to%
consider the effects of hypothetical mergers beyond those proposed; however, we base%
the%uantification %f%hose%ffects %n %n %uction Ymodel %or %he Yd rch- Coal- case%nd %
on a model of differentiated products price competition for the Hospital-Corporation-
case.%ther models that allow this type of quantification could be used in other cases%
as appropriate.%

In Section 3.1, we provide background for the Arch-Coal-case and then illustrate%
how the characteristics of the relevant market can be calibrated to an auction model.%

10Gee%Federal rade A ommission & . S. YD epartment Yof W ustice, A ommentary Y%on %he%lerger %
Guidelines 18-25 (2006).%

1d. at 18.%

121d.%
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That model can then be used to quantify the effects of coordination by various subsets%
of%irms%mn%he%market. %dn%ection%.2, %ve%ake% similar%pproach%or%he % ospital-

Corporation-case.%First, %ve%provide%Bome%ackground, %hen %ve Bhow %how Y%one %6an %
calibrate a differentiated products price competition model to the market, and finally%

we show how one can use the model to quantify the impact of coordinated effects.%

3.1( Quantifying(Coordinated (Effects(Using(a(Model(of(Auc-(
tions(and( Procurements(with(an( Application(to( rchA
CoalA

We begin with some background on Arch-Coal-in Section 3.1.1, and then in Section%
3.1.2, we describe how our approach can be implemented using a model of auctions%

and procurements.%n Section 3.1.3, we discuss implications for Arch-Coal. %

3.1.1( Background(on( rch CoalA

Electric power utilities burn coal to generate electricity. A oal from the South Powder%
River Basin (SPRB) in northeastern Wyoming has low sulphur content (advantageous%
for environmental compliance) and high heat content.%Prior to 2004, five major firms%
mined coal in the SPRB: Arch Coal, Peabody, Kennecott, Triton, and RAG. In 2004,%
one of these firms, Arch Coal, proposed the purchase of a competitor, Triton, where%
one of Triton’s mines would be immediately divested to Kiewit, leaving five firms in%
the industry, albeit with a different industry concentration than before the proposed%
merger. %

The%' TC%pposed %he%merger Aargely %n %he %rounds%hat %oordinated %onduct %
would%ncrease%fter%he%merger. %A primary%rgument %f%he % T C %vas%hat %uture%
supply%estrictions%vere Aikely Pbecause %he%gains %o %oordinated %behavior would %n-%
crease%s% consequence%f%he%nerger.'3”* However, %heDistrict Alourt %argued %hat %
the competitive bidding procedures used by utilities to acquire coal from the SPRB%
producers would frustrate coordination.%

In%vhat %ollows, %ve %examine%oordination %vithin %he%ontext %% %ompetitive %
bidding%rocess, %absent %any %upply %estricting%behavior. % The %ompetitive%bidding %
analysis%llows%s%o%uantify %he %ffects %f%post-merger % otential %xplicit %ollusion %

13 Arch Coal, 329 F. Supp 2d 109, 2004-2 Trade Cases P74,513, p.21.%
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by the bidders.%I'his analysis is appropriate with homogeneous industrial products.%

Differentiated consumer products will be analyzed differently in Section 3.2.%

3.1.2( A(Model(of(Collusion(at(Auctions(and (Procurements(

Explicit %ollusion %by Ybidders %t Yauctions%and %procurements Yhas %eceived Yattention %
in%he%conomics fiterature%ver %he%past %wo%ecades.'*  Analytically, %xplicit %ol-%
lusion%t%n%uction/procurement Yhas%been%reated Yas %t %he %bidders Ybecame %one %
bidding%ntity. “Attemptshave been%made%o contrast the susceptibility of%ifferent%
auction /procurement%chemes%o%ollusion. %Specifically, %ontrasts have %been Ynade %
between the oral ascending bid auction (or second price sealed bid auction) and the%
first price sealed bid auction.'®”

An oral ascending bid auction is thought to be more susceptible to collusion than%
a first price sealed bid auction.%At an oral ascending bid auction, the highest-valuing%
member of the cartel or ring need not change their behavior from what they did acting%
non-cooperatively. %I 'he collusive gain is secured by having all other ring members not%
bid at the auction.”But, the behavior of the highest-valuing member insures that no%
ring member can profitably defect on the agreement.%n contrast, to secure a collusive%
gain%t% first%rice%uction,%he%ighest %aluing%idder Ymust %hange %heir%idding %
behavior from what they would have done acting non-cooperatively.%This creates an%
opportunity for cheating by the other ring members who are suppressing their bids,%
but wondering if they could profitably outbid the suppressed bid of the ring member%
with highest value.%

To%ee%vhy %his %s%elevant Yor Ymerger Yanalysis, Yaote %hat %ollusion %at %an %oral %
ascending bid auction does not change the expected payoffs,%r ex post payoffs, %or%
any %on-colluding%idder, %nd %t %does %ot %ffect %heir bidding%behavior. %eHowever, %
collusion at the first price auction does impact the expected payoff for non-colluding%
bidders,%nd it does affect%heir bidding%ehavior.%When considering the%merger of%

14 Multiple object auctions and procurements have received less attention than single object auc-%
tions%nd%rocurements,%nd independent%rivate%alue%modelshave%eceived more attention than%
affiliated and common value models.%I'he emphases reflect both the perceived relevance of various%
models as well as their analytic tractability. %

15See, e.g., Robinson (1985) and Marshall and Marx (2006).%n a first price auction, sealed bids%
are%ubmitted%nd opened%imultaneously.%The winner%s%he one who submitted%he highest%id, %
and they pay the amount of their bid.%or a second price auction, sealed bids are submitted and the%
highest bidder also wins, but they pay the amount of the second highest bid.%\n oral ascending bid%
auction,%lso%mnown%s an English auction,%s strategically equivalent%o a second%rice%uction—%
bidders submit ever increasing bids until only one bidder remains active.%
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two firms in an industry, we believe it is unreasonable to think that the appropriate%
tool%or%nalyzing%oordinated %ffects %would Aeave%he %expected Ypayoff and %x%ost %
payoff of non-merged firms completely unchanged from the merger.%Rather, it seems%
far%more%easonable%hat %he%merger Avould %roduce% benefit%eyond %ust %hat %or %
the%merged %irms; %t %vould %lso %produce % %benefit Yor %he Yhon-merged Yirms. % The %
suppression of competition between the merged entities is typically not a benefit that%
can be captured exclusively by the merging firms.%ome of the suppression of rivalry%
will benefit non-merging firm as well.'Thus, it seems most reasonable to work within%
the context of a first price auction when analyzing certain industries.!””

Unfortunately, first price auctions are not trivial to analyze.%he differential equa-%
tions%nd%oundary%onditions%hat %define%he %anique W ash %quilibriumY%re%lmost %
always analytically intractable.%Numerical methods are required to solve them.%But,%
under somewhat mild conditions, the solution is unique.%I'his is a positive attribute%
when considering the use of the framework for policy analysis since we avoid the am-%
biguities created by multiple equilibria as we move from one industry configuration%
(n.firms) to another (n.— 1(firms).%

A recent development in the analysis of asymmetric first price auctions removes a%
big constraint in the use of this analysis for quantifying coordinated effects. Axayle and%
Richard (2005) have defined a topology for the relevant Taylor series expansions, and%
have provided corresponding numerical methods, so that any underlying distribution%
of%alues%r%osts, %ven %mpirical %nes, %an % e%ccommodated. YPrior %o %his %vork, %
one was constrained to work with power functions and extreme value distributions,%
neither of which may have adequate flexibility to account for the richness of a given%
merger environment.%

Although an analysis based on a single object auction/procurement analysis, by%
definition, will never entail a reduction in quantity brought to market, our proposed%
analysis%provides% bound %o0%he%ayoffs%hat %ollusion %vill %produce. YFully %xplicit %
collusion without a reduction in quantity sold, or purchased, as a consequence of the%
collusion is an upper bound on the potential harm from incremental collusion.%

We begin with a simple example using power distributions so that the underlying%

6Duso, Gugler, and Yurtoglu (2005) examine the abnormal returns of non-merging firms around%
the%announcement %% %merger%and %other %vents%elated %o %ntitrust %enforcement %or %evidence %1%
anti-competitive effects.%

ITA first%rice%rocurement %nay %eem%nore%hatural. YWHowever, for %imple procurements%here is%
no meaningful difference between a procurement and an auction.%
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methodology %and %ines %f%rgument %an %e%inderstood. %Calculations %based %n %he %

example are shown in Figure 1.%

Four bidders Three bidders Two bidders One bidder

Expected Expected Expected Expected
Bidder type surplus Bidder type surplus Bidder type surplus Bidder type surplus
3 6.16 5 13.52 6 23.83 7 87.50
2 4.34 1 3.76 1 7.25 |Total surplus 87.50
1 2.24 1 3.76 |Total surplus 31.08 |Expected revenue -
1 2.24 |Total surplus 21.05 |Expected revenue 54.30
Total surplus 14.99 [Expected revenue 65.37
Expected revenue 72.38
4 9.35 5 14.74
2 5.38 2 7.75
1 2.81 |Total surplus 22.48
Total surplus 17.54 |Expected revenue 64.43
Expected revenue 69.62
3 7.02 4 10.89
3 7.02 3 8.86
1 2.58 |Total surplus 19.75
Total surplus 16.61 |Expected revenue 67.70
Expected revenue 70.77
3 6.52
2 4.59
2 4.59
Total surplus 15.71
Expected revenue 71.74

Figure 1:%niform power distributions%

The first column is the starting point.%Ihere are four firms in the industry, which%
will be treated as bidders at an auction.%ach bidder has a type.%lhe first bidder’s%
type is “3.” Think of this as meaning that this bidder gets to take three draws from a%
uniform distribution on zero to 100, and retain the highest of those draws as its value%
for%he%tem. %The%bidder tabeled 72" gets%o%ake%bwoKraws. %The%bidders Aabeled %
“17 gets%ne%draw. %T'he%xpected %urplus%olumnY%provides %heY%verageYpayoff that%
the bidder can expect from participating in the auction.%I'he total surplus is just the%
sum of the expected surpluses.7T'he expected revenue is what the auctioneer can, on%
average, expect to receive for the item being sold.%

The%ext %najor %olumn %sAabeled % Three%Bidders.” Consider%he%ntries%n %he %
first %ell. %The%bidder tabeled 75" gets%ivedraws%rom %he%niform %istribution %n %
zero to 100 and acts as if its value is the highest of those.%T'he other two bidders only%
get one draw.%Io see how this case relates to the previous one,%ote that there are%
still two bidders labeled “1,” but we have gone from two bidders labeled “3” and “2” %
to one bidder labeled “5”.%Recall that the bidder labeled “3” took three independent%



draws from the uniform distribution and treated its value as the highest of those.%I'he%
bidder labeled “2” took two%raws and treated its%alue as%he%ighest%{%hose. %%
those two bidders shared their value draws, then they would become a single bidder%
who had five independent draws and bid as if its value was the highest of those five%
draws.%TI'his is exactly the case described in the second major column,%rst cell. An%
other words, “5,1,1” is just a merger of “2” and “3” from the case of “3,2,1,1.” The%
remainder of the table is read in similar fashion.%

The%rst %oint %o %hotefrom FigureZ is%hat%heBomparison %t%heYirst ajor %
column %0 %he%econd %major %olumn %alls%vithin %he%domain %t %tandard Yanilateral %
effects%nalysis. % The%hird %najor %olumn %s %ot %onsidered %n %ither %tandard %ini-%
lateral effects analysis or coordinated effects analysis.%However, we believe that the%
third major column addresses many of the queries posed regarding coordinated effects%
in%he%>uidelines. %Specifically, %he %ncremental Ypayoffs %o %ny orm %t %p ost-merger %
explicit collusion can be directly quantified.7d'he analysis is grounded in theory, and%
the assumptions are exposed for all to consider and probe.%

The payoff changes associated with incremental collusion do not offer any explicit%
statement about the chance of that particular collusion occurring, but they do offer an%
implicit%tatement—it %s %easonable %o %resume%hat %he%robability %f%ncremental %
collusion%s%ncreasing %n %he%ayoff %o%hat %ollusion. % This %may %be %yiewed Yas %8 %
limitation%o%he%nalysis, %but %0 %ther %oordinated %ffects Yanalysis%s Y%eapable %%
producing a quantifiable probability.%

As an illustration, assume the example above represents a specific industry that%
has four firms to start and consider what we might learn from the example regarding%

coordinated effects.%

e[ Incremental- payoffs.- Consider%ny%roposed %merger %one%{%he%our %ells %in %
column 2).%Now consider one of%he three cells in column 3 that may emerge%
as%a%artel Arom%post-merger Yincremental %bilateral %ollusion. %It %is %lear Bhat %
the biggest payoff in column 3 comes from a duopoly with a highly asymmetric%
structure “6,1.” The incremental payoff is largest in going to “6,1,” as opposed%
to%ny %ther %incremental %ollusion %hat %s %possible%begardless %ot %he Y%starting %

point in column 2.%

e[ Merging-firms-anticipating-future-coordinated-effects.- “3,3,1” is more likely to%

be approved on the grounds of unilateral effects than “5,1,1” since the impact%
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on%uctioneer %xpected %evenue%s%much Zower, %out %here %s %ignificant ddanger %
in%he%pproval %f%3,3,1” for%uture%oordinated %ehavior. %Specifically, %here %
is a bigger incremental payoff to “6,1” from the starting point of “3,3,1” than%
from “5,1,1.” In addition, when starting from “3,3,1,” each of the “3” bidders%
is an obvious beneficiary from the collusion, whereas some type of unequal split%

would have to be formulated to get “5” to agree to the incremental collusion.%

e Maverick-firm.-Suppose that in considering the bidders comprising “3,3,1” we%
were able to identify one of the “3” bidders as a maverick.7%Now the concerns%

regarding “6,1” from the merger producing “3,3,1” are mitigated.%

The%nalysis%ould %e%xtended %% number%fUirections. %Tables%f%esultsY%te-%

garding specific extensions can be found in the Appendix.%

e Competitive- fringe. %A %ompetitive fringe%ould %be Yntroduced. %In %A ppendix %
A.1, the fringe is assumed to be 4 smaller firms.%uantification of the effects of%
explicit collusion with the presence of a fringe is then possible.%As one would%
expect, Ancremental %ollusion As%hot %as%profitableAvith% fringe%s%pposed %o %
the%bsence%1t% fringe,%ut%he%echniques%described%here%llow% researcher%
to%pecify% fringe%hat%matches%he%ringe%f%he%ndustry%n%uestion. % The%
discussion%an%hen %be%ocused Y%on %he %best %ealibration%and %mplied %esults, %

rather than qualitative assertions about the impact of a fringe.%

e[ Divestiture- and- entry. % If%%ompetitiveAringe %oan %e%ntroduced %wvith %uch %
ease, %hen%learly %he %framework %an %rovide Guantification %or %ntry %and /or %
divestitures (we%vill%ee the latter%n the next section within the%ontext%f a%
calibrated Arch-Coal-example).%

e Efficiencies- from-the-merger.%lt %s%ommon Y%or %merging %irms %o %rgue%hat %
theYmerger%vill%enerate%fliciencies, %uch%as%ost %avings%or %ther Y%productive %
effitiencies.Zdn Appendix A.2,%ve present one way to capture effigiencies from%
mergers. %In%he%revious%xample%n %he%ext, %uppose %t %s Yasserted %hat %%
merger%f%he%2” type%Avith%ne%f%he%1” types%vill%esult %n%n%i%iency %
gain.%I'he merged firm can be modeled as a higher type than just a “2+1.” For%
example, %t %an%be%modeled%s% “5” type.%The%ost %merger%hon-cooperative%
world would then have a “3” type,% “5” type,%nd a “1” type.%Il'he example%
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captures%he%enefits%in %erms %% liciency Ygains Yfrom %he Ymerger. %cHowever, %
the%xample%also%hows%hat %he%ncremental Y%payoffs%o%ost-merger %explicit %
collusion%etween%he%3” type%nd%heY%merged %ntity %are%high, %nuch %higher %
than%vhat%hey %vould %e %n %he%bsence%f%fliGiency Ygains from %he%merger. %
In%act, %his%example%highlights % %aution %hat %nany %merger %ases %hat %are %
argued on the basis of strong effigiency gains need to be carefully examined for%

post-merger coordinated effects.%

o [ WVirtually-unrestricted-calibration.- The researcher is largely unrestricted in the%
choice of distribution that they select to describe the initial status of the indus-%
try. %\ ppendices A.3 and A.4 illustrate that different types of distributions and%
mixtures of different types of distributions that can be accommodated using the%
methods of Gayle and Richard (2005).%

It is common for the focus of attention in merger cases to be on the last column%
of Figure 1, which shows an all-inclusive cartel.%This focus is largely misplaced.%Not%
even%heAnternational %/itamins % artel %vasall-inclusive %or Ymany %itamins. % The%
merger guidelines recognize the importance of “maverick firms,” whatever they are,%
they are not firms waiting to join cartels.%I'he emphasis on all-inclusive collusion may%
stem from the economics literature which largely emphasizes the all-inclusive cartel%
since in the equilibrium of simple models there are often no reasons for a cartel to be%

less than all-inclusive.%

3.1.3( Application(to( rchAoalA

We%an%ow %urn%ur%ttention %o %n %xample%hat %has%een %alibrated %o %match %
the%ecent YA rch- Coal- merger%ase.% Arch- Coal- is%well %uited %0 %his %ind Yot Yauc-%
tion/procurement analysis.%dhe product is homogeneous and most buyers use com-%
petitive procurements.%I'he%eneral %methodology %xplained%herein%an be extended %
to other unilateral effects analyses as described in the following section.%

The results of the calibration are shown in Figure 2.%

The values are distributed over [0,1] according to beta distributions.'**The para-%

meters were calibrated to match reported production shares for each firm.!%%

18The beta distribution has two parameters, typically denoted% and /3,cand has density function%

>~ (1z)P—10
f {E) :( louifl((li’u,))ﬁfldu'>a

9 0ne%f%he advantages%fY%he%mnalysis%s%hat%ther %istributions%an%e%sed. %Calibrations%
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Pre-merger Pre-merger Pre-merger

Expected Prob. of Expected Prob. of Expected Prob. of
Firm surplus Winning Firm surplus Winning Firm surplus Winning
Kennecott 0.046 29% Kennecott/ Kennecott/
Peabody 0o 2ol | Peabodyrarch 0.1%5 60% Peatody! 0.241 70%
Rag 0.016 13% Rag 0.030 20% rehiRag
Triton 0.016 13% Triton 0.030 20% Triton 0.055 30%
Total 0.149 HHI=2258 | |Total 0.215 HHI=4372 | |Total 0.296 HHI=5777
Expected revenue 0.656 Expected revenue 0.577 Expected revenue 0.488
Expected Prob. of Expected Prob. of Expected Prob. of
Firm surplus Winning Firm surplus Winning Firm surplus Winning
};ennbecdcm ggg gng Kennecott/ 0191 64% Kennecott/
eAarcz Y 0,035 oa0g| | PeabodylArch : 0 iea;sgdy/ 0.341 76%
Rag 0.016 13% Rag 0.038 24% rehirag
Kiewit 0.007 6% Kiewit 0.017 12% Kiewit 0.047 24%
Total 0.151  HHI=2419 | |Total 0.247 HHI=4854 | |Total 0.388 HHI=6354
Expected revenue 0.656 Expected revenue 0.543 Expected revenue 0.384

Figure 2:%alibration to Arch-Coal-

To recall the history of Arch-Coal, Arch proposed to buy Triton but divest one of%
Triton’s mines to Kiewit. % hus, the post-merger cells still have five firms, but Kiewit%
is% much%maller%irm than%vas%riton,%nd%rch%s%igger than%n the%re-merger%
case.%

The incremental payoff to collusion between Kennecott, Peabody, and Arch prior%
to%he%merger %s%.039, %vhereas%fter %6he Ymerger % %s%0.062. %dn %t her Avords, %here %
is% 59% increase%n%he%ayoff to% given%orm%f%ollusion%fter %heYmerger %han%
prior to the merger.%Ve can also consider the incremental payoff to collusion between%
Kennecott, %eabody, %Arch, %and 7R AG %rior %o %he%merger, %9.125, %ersus %he%ost-%
merger incremental payoff, 0.212.9%0his is a 70% increase in the incremental payoff to%
a given form of collusion after the merger versus prior to the merger.%

It is clear from the simulations that the FTC’s concerns about coordinated effects%
were well grounded.%\s noted by the FTC, and acknowledged by the court, the change%
from%re-merger%o%ost-merger %bsent %any %oordinated %ffects tooked %quite %mall. %
However, after the merger, the potential for incremental collusion, assuming it to be%
increasing %n %he%ncremental Y%payoff, %s%ubstantially larger.%Our%nalysis%rovides%
quantification for the concerns underlying the Commission’s decision to prosecute.%

When looking back at the arguments posed by the FTC, a more elaborate effort%

can be%xtended%o industry%haracteristics%beyond%narket %hares. %What%s%nd is not%best” for%
conducting%he analysis is% legitimate%uestion,%nd should%e%sked.%This shifts%he%discussion%
away %rom%oosely-grounded Y%assertions%and %o %he%inderlying%assumptionsY%and %alibrations %f%%
formal analysis, which is to the benefit of all involved parties.%
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at quantification regarding the potential for coordinated effects may have been useful%
to%he A ommission’s%ase. % TheDistrict Aourt, %in %eaching %its Wecision, Hput Ygreat %
weight %n%he%ompetitive%bidding%rocess%ased Yoy %atility ompanies %o %ouy % PRB%
coal. 2% Perhaps %heMistrict % ourt Hvould thave%attributed reater weight%o% more%
extensive formal analysis grounded in the sealed bidding process that quantified the%
threat%rom%ost-merger %oordinated %behavior. % How %he % ourt %vould Yhave %uled %
isY%hot%redictable, %but %t %east %he%ourt’s analysis%nd %easoning %vould %have been %

informed more fully by issues such as the calibration of the merger’s likely effects.%

3.2( Quantifying(Coordinated (Effects(Using(a(Model(of(Dif-(
ferentiated (Products(Price(Competition(with(an(Appli-(
cation(to(Hospital LorporationA

We begin with some background on the Hospital-Corp.<ase in Section 3.2.1, and then%
in Section 3.2.2 we describe how our approach can be implemented using a model of%

differentiated products price competition.%ection 3.2.3 discusses some extensions.%

3.2.1( Background(on(Hospital LorporationA

As stated in Hospital Corporation of America v. Federal Trade Commission,*%in 1981%
and 1982, Hospital Corporation of America acquired Hospital Affffiates International,%
Inc.%nd%Health % are% orporation. “Before%hese%cquisitions, Zospital %orporation %
had %wned %one%hospital %n %Chattanooga, %lennessee, Yand %heY%acquisitions Ygave %t %
ownership of two more.%n addition, pursuant to the terms of the acquisitions, it as-%
sumed contracts that Hospital Afffiates International had made to manage two other%
Chattanooga-area%ospitals. %So%fter %he%cquisitions, %ospital Aoorporation %owned %
or managed 5 of the 11 hospitals in the area.%I’he FTC challenged the acquisitions,%
saying they violated section 7 of the Clayton Act.%n particular, the FTC expressed%
concerns about the potential for post-acquisition coordination between Hospital Cor-%
poration and the other three large hospitals in the area.%

The acquisitions raised Hospital Corporation’s market share in the Chattanooga%

area from 14 percent to 26 percent.%Ihis made it the second-largest provider of hos-%

20 Arch Coal, 329 F. Supp 2d 109, 2004-2 Trade Cases P74,513, p.30.%
21Hospital Corporation%f America%. Federal%drade% ommission, 807 F.2d%381%December%8,%
1986).%
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pital services in a market where the four largest firms together had a post-acquisition%
market share of 91 percent (as compared to 79 percent before the acquisitions).??” The%
FTC concluded that the acquisitions created a danger that the largest Chattanooga%
hospitals would collude.%

The Court decision states (at 6):%

The reduction in the number of competitors is significant in assessing%
the competitive%itality of%he Chattanooga hospital%market.%I'he fewer%
competitors there are in a market, the easier it is for them to coordinate%
their pricing without committing detectable violations of section 1 of the%
Sherman%\ ct, %which %orbids %price%ixing. % This%vould %ot Ybe Ayery %m-%
portant if the four competitors eliminated by the acquisitions in this case%
had been insignificant, but they were not; they accounted in the aggregate%
for 12 percent of the sales of the market.%As a result of the acquisitions%
the%ourZargest Airms%ame %0 %ontrol %irtually %he %vholeYmarket, Yand %
the problem of coordination was therefore reduced to one of coordination%

among these four.%
The decision continues (at 7):%

Moreover, both the ability of the remaining firms to expand their out-%
put%hould %he%ig%our %educe %heir %own %utput %n %rder %o %aise he %
market price (and, by expanding, to offset the leading firms’ restriction of%
their own output), and the ability of outsiders to come in and build com-%
pletely new hospitals, are reduced by Tennessee’s certificate-of-need law.%
Any%ddition%o%ospital %apacity %must %be%pproved %y % state%gency. %
The parties disagree over whether this law, as actually enforced, inhibits%
the expansion of hospital capacity. 7T he law may indeed be laxly enforced.%
Not only is%here%ittle evidence%hat% %as ever prevented% hospital in%
Chattanooga from making a capacity addition it wanted to make, but em-%
pirical studies of certificate of need regulation nationwide have found little%
effect on hospital expenditures.%See Joskow, Controlling Hospital Costs:%
The Role of Government Regulation, ch. 7 (1981).%/et the Tennessee law%

22 TheseYare%he 7 TC%iguresYas%tated %n %lospital A orporation%ef %A merica% . % ederal %l rade %
Commission, 807 F.2d 1381 (December 18, 1986), at 4.%
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might have some effect under the conditions that would obtain if the chal-%
lenged acquisitions enabled collusive pricing of hospital services.%Should%
the leading hospitals in Chattanooga collude, a natural consequence would%
be the creation of excess hospital capacity, for the higher prices resulting%
from collusion would%rive some%atients%o%horten their hospital%tays%
and others to postpone or reject elective surgery.%f a noncolluding hospi-%
tal wanted to expand its capacity so that it could serve patients driven off %
by the high prices charged by the colluding hospitals, the colluders would%
have not only a strong incentive to oppose the grant of a certificate of need%
but%lso%ubstantial %vidence Avith %vhich %o %ppose%t—the%xcess %apac-%
ity (in the market considered as a whole) created by their own collusive%
efforts. %At %east %he%ertificate %% eed aw %would %enable Y6hem %o el ay %
any competitive sally by a noncolluding competitor.%0r so the Commis-%
sion could conclude (a refrain we shall now stop repeating).%WVe add that%
at%he%ery least% certificate%f%eed aw forces%hospitals%o give%ublic%
notice, well in advance, of any plans to add capacity.%I'he requirement of%
notice makes it harder for the member of a hospital cartel to “cheat” on%
the%artel %y %dding %apacity %n%dvance %f%ther members; %ts%ttempt %

to cheat will be known in advance, and countermeasures taken.%

To justify its prediction of probable anticompetitive effects, the FTC pointed out%
that:%. demand for hospital services is highly inelastic; 2. “there is a tradition, well%
documented in the Commission’s opinion, of cooperation between competing hospitals%
in Chattanooga;”?*"3.%ospitals benefit%y presenting a united front in negotiations%
with%hird-party %ayors, %particularly %ince%hospitalsYare %ander %great %pressure from %

the federal government and insurance companies to cut costs.%

3.2.2( A(Model(of(Differentiated (Products(Price(Competition(

We present a model that allows us to quantify the benefits of coordination between%
HCA and the three other large Chattanooga-area hospitals, both before and after the%
acquisitions.%This allows us to quantify the increase in incentives for coordination as%

a result of the acquisitions.%

23 Hospital- Corporation-at 8.%
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We consider a model%f differentiated products%rice competition with 11 firms,%
where%he%roducts %f%he%irms%are%assumed %0 %be%imperfect %ubstitutes %or Y%one %
another.?*

To calibrate the model, we refer to the Court decision for information about the%
market shares of the Chattanooga hospitals. % here were eleven hospitals in the mar-%
ket. %51 CA’s original hospital had share 14 .%t acquired or took over management of%
four hospitals with combined share 12%.%he largest hospital had share greater than%
26%, and HCA’s hospitals, with their combined share of 26%, together with the three%
other large hospitals, had combined share 91%.% onsistent with this information, we%
craft a hypothetical with eleven hospitals that broadly captures this observed market%
share structure.%See Figure 3.)%

Hospital Description Share
1 HCA 14%
2,3,4,and 5 HCA acquired 3%
6 largest 30%

7 and 8 large 17.5%
9,10, and 11 small 3%

Figure 3:%0arget Market Shares%

Then, within the context of our model,%ve seek a parameterization that mimics%
this%onjectured Ymarket %hare%tructure. %We%ssume%hat %or%l11%. and%,%; = 1,%
¢; = 0, and%;; = 09, and we%hoose%he%mtercept%erms a; as%ollows:%a10=(0(887,%
az0=(azo=(as0=(as0=(ago=(a10 =(a110=(0874,%e0=(0(898,%70=(ago=(0(890.%Given%
these%ssumptions, %he%evenue%hares%inder %rice %ompetition %or %he %leven Hirms %

are as shown in Figure 4.%

24 As%in%Singh %and %Vives %(1984), %we %assume %a%representative %consumer %that %maximizes %
U qiy o i) 00 Pigi-where%

11
1 (
U qiyeqin) =0 | 061 — Q%zgfﬁ—rz 5ij%i4) | ‘o
i=1( \ / j o>
This%1tility%unctionVgives%ise%o%%inear%iemand%tructure%Vith%nverse%lemands?given%(y,%or%
i=1,...,11, pis=(a; — bigs — D si;¢;>/4n this model, consumer surplus is U ¢, ..., q11) Eizl(qipi,
iFi>
and welfare is consumer surplus plus the sum of the firms’ profits.%We assume firm ichas constant%
marginal cost marginal cost cgand zero fixed costs.%
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Hospital Description Revenue Share in Model

1 HCA 13.90%
2,3,4,and 5 HCA acquired 3.20%
6 largest 28.82%

7 and 8 large 17.43%

9, 10, and 11 small 3.20%

Figure 4:%alibrated Revenue Shares%

With a parameterized model that mimics the market share characteristics of Hos-
pital- Corp., %ve%an%alculate%irms’ profits, %eonsumers’ surplus,%and %verall%ocial%

welfare under a variety of scenarios.%d’he scenarios we consider are:%
o Pre-acquisition-noncooperative:-all eleven firms behave noncooperatively;%

e Post-acquisition-noncooperative:- firms%A-5 act%s% single%irm,%ut%hat %irm%

and the other six firms behave noncooperatively with respect to one another;%

e[ Pre-acquisition-cooperative:-the four largest firms in the pre-acquisition market%
(firms 1,%,%,%) act as a single firm,%ut that firm and the other seven firms%

behave noncooperatively with respect to one another; and%

e Post-acquisition-cooperative:- firms 1-8 act as a single firm,%ut that firm and%

the remaining three firms behave noncooperatively with respect to one another.%

For each of these scenarios we can calculate the profit of each firm and the com-%
bined %profit %of%irms%cting %as % %ingle Yirm. % Figure % %hows Yhow % he Airms’ and %
various groups of firms’ profits change as a result of the acquisitions and as a result%
of cooperative behavior.%

Notice%hat%vhen%irm 1 cooperates%vith%irms%,%,%nd% without%rst%making%
the acquisitions, the combined profits of those four firms increases by only 9%.%But if%
firm 1 first acquires firms 2, 3, 4, and 5, then the cooperative behavior increases the%
combined profits of firms 1, 6, 7, and 8 by 65%, and it increases the combined profits%
of firms 1 through 8 by 68% relative to pre-acquisition noncooperative behavior.%

One result that is clear from examining these tables is that, given our assumptions%
and%arameterization, %vhen%. subset%f%he%irms%n%n%ndustry %ollude, %he%on-%

colluding firms benefit.%or example, in the post-acquisition cooperative case, there%
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Post-acquisition

Post-acquisition noncooperative  Pre-acquisition cooperative cooperative
1 12.12% 9.47% 73.50%
2,3,4,5 18.00% 36.38% 84.46%
6 10.67% 8.11% 57.55%
7,8 13.81% 9.14% 68.55%
9,10, 11 33.62% 36.38% 331.28%
1+2+3+4+45 14.94% 22.38% 78.76%
1+6+7+8 12.34% 8.82% 65.35%
1+...+8 13.14% 12.72% 68.06%
1+...+11 15.11% 15.00% 93.35%

Figure 5:%hange in Proft Relative to Pre-Acquisition Noncooperative%

are only three independent firms, firms 9-11, and they experience more than fourfold%
increases in their profits.2>”

Finally, note that since we assume zero costs, the change in total profit for firms%
1-11 is equal to the change in total consumer expenditures, so the last row in Figure%
5 shows how consumer expenditures are affected in the different scenarios.%

The%ncreases %n %rofits%hown %n % 'igure % %esult Yoecause %he %equilibria%f %he %
price competition games for the scenarios considered involve higher prices than in the%
pre-acquisition%honcooperative %ase. %Specifically, %he%ncreases %n %rices %elative %0 %

pre-acquisition noncooperative prices are shown in Figure 6.%

post-acquisition

noncooperative pre-acquisition cooperative post-acquisition cooperative
1 20.92% 29.41% 116.95%
2,3,4,5 48.45% 16.78% 248.49%
6 5.20% 19.05% 79.84%
7,8 6.68% 25.78% 103.94%
9,10, 11 15.59% 16.78% 107.67%

Figure 6:%hange in Prices Relative to Pre-Acquisition Noncooperative%

ZWithin%ur model%one%f our firms%s%apacity%onstrained%ut, in reality,%t is possible%hat%
capacity%onstraintsZimit%he gain%o the smaller%irms.%Ot%ourse, %apacity %onstraints%ould %e%
incorporated into the model.%
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Figure% %hows%hat %he%cquisition%tself%nduces irms %4 —5 %o %ncrease%rices, %
but by less than 50% relative to the pre-acquisition noncooperative prices.%lowever,%
the acquisition together with cooperation with firms 6-8 induces firm 1 to more than%
double its prices and induces firms 2-5 to more than triple their prices, which increase%
by 248% relative to the pre-acquisition noncooperative prices.%

As%%esult%of%hese%rice increases, %equilibrium %uantities%hange%s %hown %n %
Figure%.%As%hown%n % igure %, %he %quilibrium %uantities %f %ointly %held %or %o-%
operating firms are less than those for the pre-acquisition noncooperative case,%nd%
the equilibrium quantities of independent firms are larger than for the pre-acquisition%

noncooperative case, sometimes more than double the pre-acquisition noncooperative%

quantities. %

Firm post-acquisition noncooperative ‘ pre-acquisition cooperative | Post-acquisition cooperative
1 -7.27% -15.41% -20.02%
2,3,4,5 -20.51% 16.78% -47.07%
6 5.20% -9.19% -12.40%
7,8 6.68% -13.23% -17.35%
9, 10,11 15.59% 16.78% 107.67%
1+2+3+4+5 -15.98% 5.76% -37.81%
1+6+7+8 3.24% -12.45% -16.40%
1+...+8 -3.67% -3.95% -25.32%
1+...+11 -0.22% -0.23% -1.50%

Figure 7:%hange in Quantities Relative to Pre-Acquisition Noncooperative%

Given the equilibrium prices and quantities in the various scenarios, we can cal-%
culate the change in consumer surplus as a result of the acquisition and subsequent%
coordination.%These%alculations%how%hat, %lthough%onsumer%urplus %decreases%
as% result%f%he%cquisition, %t %ecreases by %ix %imes%as Ynuch%s % result%{%he%
acquisition plus coordination among firms 1-8.26%

Although the analysis above has focused on a particular cartel in the post-acquisition%
market, namely the one consisting of firms 1-8, the approach can also provide insights%

into what cartels we might expect to see in the post-acquisition market.%or example,%

26 The%ffects%of%he YacquisitionYand %ubsequent Y%eoordination %on %eonsumer %urplus, %and %hence %
welfare, would be larger if the model included capacity constraints that prevented non-coordinating%
firms from significantly increasing their quantities.%
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Figure 8 shows that the commonly-owned firms 1-5 benefit from collusion with any of%
the other firms, but only firms 6, 7, and 8 find the coordination mutually beneficial. %
The smallest firms, firms 9, 10, and 11, have higher profits if they remain outside the%
cartel.%imilarly, adding firm 7 or 8 to a cartel of 1-6, and adding firm 8 to a cartel%

of 1-7 generate additional profits for both the original cartel and for the added firm.%
This%uggests%hat %t %vas%ppropriate %or %he W TC to%ocus%n%he%ost-acquisition%

cartel of firms 1-8, with the three smallest firms remaining out side the cartel.%

Change in Profit of Change in Profit of
Base Market Structure Firm to Add to Cartel Original Cartel Added Firm
1-5 collude 6 11.14% 7.17%
1-5 collude 7or8 10.65% 6.51%
1-5 collude 9,10, 0r 11 9.06% -2.09%
1-6 collude 7o0r8 13.45% 6.56%
1-7 collude 8 20.40% 6.44%
1-8 collude 9,10, or 11 30.85% -41.25%

Figure 8:%ffects of Incremental Collusion%

To conclude this section, we use the above calculations to examine the Herfindahl%
index in various cases.%Figure 9 shows the Herfindahls according to our model of the%

hospital market in Chattanooga.%

Pre-acquisition Post-acquisition Pre-acquisition Post-acquisition

noncooperative noncooperative cooperative cooperative

1703 2114 5490 6326

Figure 9:%lerfindahl Index%

Coate%2005,%.300) %tates, % the%tandard Herfindahl %index%emains%ppropriate%
for%oordinated %interaction%ases.” In%ddition, Aoate%2005,%.299) %tates hat %a%
collusion case with a post-merger HHI of 3712 has a 50% chance of a challenge.” He%
continues: % Adding 1000 points to the Herfindahl statistics increases the probability %
of a challenge to 93%.” %

As shown in Figure 9, in Hospital-Corp., the post-merger HHI is only 2114 if one%

assumes the firms behave non-cooperatively, but if one assumes coordination among%
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the%opY%ourfpost-merger %irms, Bhe THHI%s %6326, %vell Yabove Aoate’s range.%Thus, %
an analysis based on HHI’s is consistent with the results of our analysis; however, it%
lacks the ability to quantify the effects of coordination on profits, prices, quantities,%

and consumer surplus.%

3.2.3( Extensions(

As an extension to the analysis described above, we can incorporate the potential for%
post-acquisition improvements in the quality of various hospitals into the analysis.%

In our model of the Hospital-Corp.-acquisitions, the firms are differentiated, with%
different firms receiving different weights in the representative consumer’s utility func-%
tion.%Ve can view firms that get higher weight in the utility function as offering higher%
quality. %dn%his%ense, %n %he%model Wescribed %above, lirm% is%medium%uality, %he%
firms it acquires (firms 2-5) are poor quality, and firm 6 is high quality.%

Consider% claim%y%irm% that,%s% result%f%ts%cquisition%f%irms %25, %he%
quality %f%hose %irms%vill Yincrease. %In%general, %t Ymight b e Yhard %o %evaluate%and %
quantify such a claim, but the model offers a way to do this.%pecifically, if we just%
consider%he%merger%nd%ssume%o%oordinated %ffects, %and %t %he %uality %f AHirms %
2-5%ncreases%ip %o %heAevel %of%irm % , %hen %onsumer %urplus %s %higher han %he %
pre-acquisition%honcooperativeevel. %S0, %n %he %bsence %f%oordinated %ffects, %his %
type of quality improvement would offset the price increases associated with greater%
concentration.%However,%ne can show that even if the quality of the four acquired%
firms increases to the level of the high-quality firm, firm 6, consumer surplus still falls%

as a result of the acquisitions plus coordinated effects (i.e., coordination among firms%

1-8).%

4( Conclusion(

To review, our analytic approach to coordinated effects allows a direct quantification%
of%he%cremental %payoffs o %post-merger %ollusion %among Y%any %ubset %f%temaining %
firms.%Any level of collusion can be investigated and specific firms, who might be mav-%
ericks, can be isolated.%alibration and estimation can be undertaken with guidance%
from pre-merger%ata%o that%he post-merger simulations%re appropriately%ench-%
marked.%d'he analysis may flag specific subsets of firms who may earn extraordinary%

payoffs from post-merger collusion and, if the merger is approved, these subsets could%
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be monitored for suspicious activities or enjoined ex ante from certain actions as part%
of merger approval.%

With regard to the drawbacks of the approach, because we propose our approach%
as%%upplement %o %xisting Yanalysis, Y%and %ot %a %eplacement Yor %t , Yve Yo Yot %o- %
cus%n %he%riticism %hat %t feaves inaddressed Assues%hat Yare%lso%naddressed %y %
any %xisting%nalysis. 7t Ymight %e%rgued %hat %ur%analysis %presumes %knowledge %1%
the%oordinated %ehavior %oy %irms %n %he Yindustry %ho%re%hot Yparticipating %n %he %
conjectured %oordinated %behavior. % We%elieve %t %s %nrealistic %o %hink %hat %hon-%
participating firms would view firms engaged in coordinated interaction as acting in%
full competition.%Repeated interaction in the market place will reveal to non-colluding%
firms that other firms are engaged in coordinated behaviors.% onsider, as an example,%
bidding in procurements by the firms in an industry.%f a non-colluding firm observes%
that another subset of firms is, as a group, bidding less aggressively than in the past,%
then it is reasonable for the non-colluding firm to infer that there has been a change%
in rivalry conditions%etween the%ubset %{%irms%all %lse%eld constant).%Although%
our analysis is non-dynamic in nature, one should not take that so far as to think that%
firms do not learn about one another’s coordination through their observed actions.%

Finally,%lthough%ot%xplicitly %discussed %n %he%aper, he%pproach %escribed %
herein%an %e%sed %0%mnalyze Alivestiture%and /or %ntry. % The%ise %ot %he Yapproach %
to%mnalyze%divestiture%s Alustrated Yin %he Yl reh- Coal- example, %vhere %A rch Aloal As %
assumed %60 %divest Yone %of %l riton’sYmines %o % iewit. % TheYmerger Yeould %easily Yoe %
analyzed with and without the divestiture to quantify the effects of the divestiture.%
The%se%{%he%pproach %o %nalyze%ntry %s Wlustrated % %he %A ppendix, %vhere %ve %
consider %he%flects Y%of Aringe%eoal %producers Yavithin % he Y%eontext Y%of %he %A rch- Coal-
example.%The role of these fringe producers is similar to that of small entrants into%
the market.%\ comparison of the results with and without the fringe producers allows%

us to quantify the effects of entry.%
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A( Appendix:(Extensions(of(the(Auction(Example(

A.1( Uniform(power(distributions—{ringe(

Four bidders plus fringe Three bidders plus fringe Two bidders plus fringe One bidder plus fringe
. Expected . Expected . Expected . Expected
Bidder type surplus Bidder type surplus Bidder type surplus Bidder type surplus
3 2.38 5 4.29 6 5.61 7 7.39
2 1.62 1 0.96 1 1.12 Fringe 5.52
1 0.82 1 0.96 Fringe 4.47 [Total surplus 12.90
1 0.82 Fringe 3.85 |Total surplus 11.20 (Expected revenue 78.11
Fringe 3.29 [Total surplus 10.07 |Expected revenue 80.08
Total surplus 8.94 |Expected revenue 81.40
Expected revenue 82.69
4 3.31 5 4.39
2 1.74 2 1.94
1 0.88 Fringe 3.93
Fringe 3.53 |Total surplus 10.26
Total surplus 9.47 |Expected revenue 81.22
Expected revenue 82.11
3 2.49 4 3.46
3 2.49 3 2.68
1 0.86 Fringe 3.70
Fringe 3.44 |Total surplus 9.84
Total surplus 9.28 |Expected revenue 81.74
Exiected revenue 82.34
3 2.43
2 1.66
2 1.66
Fringe 3.35
Total surplus 9.10
Expected revenue 82.54

Note:%/alues are distributed over [0,100] according to Fy ) = (0 01z)*,.where s.
is the bidder type.%The fringe is assumed to be four bidders of type 1.%
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A.2( Uniform(power (distributions—merger (efficiencies

Four bidders Three bidders Two bidders
Expected Expected Expected
Bidder type surplus Bidder type surplus Bidder type surplus
3 6.16 3 7.02 6 23.83
2 4.34 3 7.02 1 7.25
1 2.24 1 2.58 |Total surplus 31.08
1 2.24 |Total surplus 16.61 |Expected revenue 54.30
Total surplus 14.99 |Expected revenue 70.77
Expected revenue 72.38
5 7.72 8 24.40
3 5.21 1 6.54
1 1.86 |Total surplus 30.94
Total surplus 14.79 |Expected revenue 56.55
Expected revenue 74.97

Note:%Values are distributed over [0,100] according to Fy x) = (0 01z)°,.where s.
is the bidder type.%Ihe merger is assumed to achieve effiéiencies such that a type 2%

and a type 1 combine to form a type 5.%




A.3( Similar(results(can(be(obtained (with(beta(distributions

Four bidders Three bidders Two bidders
Expected Expected Expected
Bidder type surplus Bidder type surplus Bidder type surplus
High 0.0717 High+Medium 0.1229 | High+Medium+Low  0.1911
Medium 0.0317 Low 0.0207 Low 0.0415
Low 0.0127 Low 0.0207 |Total surplus 0.2326
Low 0.0127 |Total surplus 0.1643 |Expected revenue 0.6447
Total surplus 0.1289 |Expected revenue 0.7189
Expected revenue 0.7622 _
High 0.0795
Medium+Low 0.0484
Low 0.0149
Total surplus 0.1428
Expected revenue 0.7488

Note:Walues are distributed according to a beta distribution.%ligh, medium, and %
low types have mean values of 0.8, 0.7, and 0.6, respectively.%d'he standard deviation%

for all types is 0.2.%
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A.4( The(numerical(techniques(of(Gayle(and (Richard( 2005)

allow (any (desired (distributions(to(be(considered

Bidder type Distribution Expected surplus
High Normal 0.14
Medium Uniform 0.07
Low Weibull 0.01
Low Weibull 0.01
Total surplus 0.23
Expected revenue 0.55

Note:%The%igh%ype%hasWaluesUdistributed Yaccording %0 % %aormal (0.80,0.25), %
truncated to [0,1].%he medium type has values distributed uniformly over [0,1].%.0w%
types have values distributed according to a Weibull(0.33,1.5), truncated to [0,1].%
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